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Detailed Action 
Information Disclosure Statement 

1. The reference listed in the Information Disclosure Statement filed on dated 10/03/2003 have 
been considered by the examiner [see attached PTOL-1449 form]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

2. Claims 1-3, 8, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nicholls 
et al. (US 2004/0062,216 A1) in view of Darabi et al. (US 6.961,552 B2). 

For claim 1, Nicholls et al. [Nicholls] teaches a wireless receiver circuit [Fig. 1] 
comprising 

a first receiver [16, 20,22, & sharing microcontroller 50] operative to receive a wireless 
signal and an interference signal [ receiving wide band Cdma signal having Amps narrow 
band signal at 800 MHz, paragraph 0024; the reducing narrow band interference in 
wideband signal in paragraph 0008]; 

a second receiver [mixers 32-34, power detectors 40, 42, comparator 48, 30 & sharing 
microcontroller 50 in Fig. 1] operative to detect an interference blocker signal associated 
with the interference signal [ the steps for detecting interference in narrow band channel in 
paragraph 0018; 50 determines the narrow band interference in paragraph 0041]; and 

multi-receiver control and interference detection logic [microcontroller 50], operatively 
coupled to the first and second receivers to simultaneously control t he second receiver to 



Application/Control Number: 10/679,078 Page 3 

Art Unit: 2618 

detect the interference blocker signal while the first receiver receives at least a portion of the 
wireless signal and the interference product signal 

[ 50 selects next narrow band channel via PLL30 for detecting interference in paragraph 
0041 & when one interference found, simultaneously tune PLL 18 in first receiving path, to 
remove the narrow band interference by the notch filter 62, from the wide & narrow band 
signal received from 10, while the first receiver, 16, 20,22, receiving Cdma & narrow band 
Amps signals on 10, in paragraph 0043-0045, Fig. 2], 

wherein in response to the interference blocker signal detected by the second receiver, 
the second receiver provides interference blocker data to the multi-receiver control [50] and 
interference detection logic 

[ the detected interference power level 48 is sent to microcontroller 50 & logic 46-48 for a 
determination in 50, paragraph 0040-0041 & Fig. 1], and 

wherein in response to the interference blocker data provided to the multi-receiver 
control and interference detection logic by the second receiver, the multi-receiver control 
and interference detection logic adjusts at least one operating condition of the first receiver 
such that the interference product signal received by the first receiver is reduced 
[ the 50 adjusts PLL18, the operating condition, in order to remove the narrow band 
interference by the notch filter 62, from the wide & narrow band signal received from 10, 
paragraph 0043]. 

Nicholls fails to teach the interference product signal. 
Darabi et al. [Darabi] teaches the interference product signal [ the detecting of rssi of desired 
signal at 324, the detecting of rssi for the desired & interference signal at 320, in order to 
adjust the gain of the amplifier LNA 304, col. 8, lines 23-55 & col. 1 1 , lines 8-36, Fig. 3; to 
reduce the intermodulation products in col. 3, lines 8-26 & col. 9, line 49 to col. 10, line 17], in 
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order to reduce the interference from intermodulation products. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify 
Nicholls with Darabi's reducing of the intermoduation interference by adjusting of the 
amplifier gain, in order to reduce the interference from intermodulation products. 

For claim 2, Nicholls teaches the wireless receiver circuit [Fig. 1], to provide the wireless 
signal and the interference product signal to the first receiver, and to provide the interference 
blocker signal to the second receiver [ the receiving wide band Cdma signal having Amps 
narrow band signal at 800 MHz, paragraph 0024; the reducing narrow band interference in 
wideband signal in paragraph 0008]; 

the wherein in response to an interference blocker search signal [ 800 MHz narrow band 
interference from], provided to the second receiver by the multi-receiver control and 
interference detection logic [ 50 tunes PLL 30, paragraph 0040 ] and also in response to the 
interference blocker signal detected by the second receiver and the interference blocker 
data provided to the multi-receiver control and interference detection logic by the second 
receiver [ the interference power level from comparator 48 to microcontroller 50], 

the adjust at least one operating condition of the first receiver [ the 50 adjusts the 
frequency of PLL 18 of the first receiver, paragraph 0043]. 

Nicholls fails to teach an amplifier operatively coupled to the first receiver and the 
second receiver; the multi-receiver control and interference detection logic is also 
operatively coupled to the amplifier to provide a mitigation control signal to adjust at least 
one operating condition of the amplifier. 

Darabi teaches these features [ the amplifier LNA 304 in Fig. 3 is operatively coupled to 
the first receiver having mixer 308A & LPF 312, amplification 31 6A and 304 also coupled to 
the second receiver having mixer 308B & LPF 312B, amplification 316B; the logic 328 
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control the gain of LNA 304 based on the detected desired rssi at 324 & the desired & 
interference rssi at 320, col. 8, lines 23-55 & col. 1 1 , lines 8-36, Fig. 3; to reduce the 
intermodulation products in col. 3, lines 8-26 & col. 9, line 49 to col. 10, line 17], in order to 
reduce the interference from intermodulation products. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Nicholls with Darabi's reducing of the intermoduation interference by adjusting of the 
amplifier gain, in order to reduce the interference from intermodulation products. 

For claim 3, Nicholls teaches the wireless receiver circuit [Fig. 1], wherein the multi- 
receiver control [50] and interference detection logic [46-48] is operative to provide an 
interference blocker search signal [output of 48] to control the second receiver to detect a 
second interference blocker signal [ 50 controls PLL 30 to tune VCO for mixer 32-34, of the 
second receiver, paragraph 0040-0041], and 

in response, the multi-receiver control [50] and interference detection logic [46-48] 
provides a mitigation control signal to the first receiver to adjust at least one of a first and a 
second operating condition of the first receiver to reduce the interference product signal 
received by the first receiver [ if not exceeding interference threshold, 50 moves PLL 30 in 
second receiving path to next narrow band channel in paragraph; & if exceeding 
interference threshold level, 50 adjusts PLL18 of the first receiving path, to position 
frequency for notch filter 62, to remove narrow band interference, paragraph 0043]. 

For claim 8, Nicholls teaches the wireless receiver circuit [Fig. 1], wherein the multi- 
receiver control [50] and interference detection logic [46, 48] is operative to provide an 
interference blocker search signal [search signal from 50 to frequency divider 56, paragraph 
0043] to adjust the at least one operating condition of the first receiver in response to at 
least one of a receive signal strength level of the interference blocker signal [ the detected 
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power level difference, signal strength difference at the output of 46 & threshold at 
comparator 48; the microcontroller 50 to adjust the frequency of PLL 18 of the first receiving 
path 16, 20, 22]. 

For claim 10, Nicholls teach the wireless receiver circuit [Fig. 1], wherein in response to 
the interference blocker signal [output of comparator 48] detected by the second receiver 
and the interference blocker data provided to the multi-receiver control [ 48 outputs detected 
power level to microcontroller 50] and interference detection logic [46-48] by the second 
receiver. 

Nicholls fails to teach the multi-receiver control and interference detection logic provides 
a mitigation control signal to the first receiver to select at least one operating condition of the 
first receiver such that a distortion level associated with the wireless signal received by the 
first receiver is reduced. 

Darabi teaches these feature [ the control logic 328 receives the detected rssi having 
interference power level, 320/324, to select one of the operating condition with different gain 
setting of maximum gain 26 dB, 20 dB, or 32 dB below maximum gain, col. 3, lines 8-26], 
using the same reason in clam 1 above to combine Darabi to Nicholls. 

3. Claims 6, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nicholls in view 
of Darabi, as applied to claim 1 above, and further in view of Forrester (US 2003/0198,306 
A1). 

For claim 6. Nicholls teaches the wireless receiver circuit [Fig. 1], wherein the at least 
one operating condition of the first receiver is at least one of a radio frequency operating 
condition, an intermediate frequency operating condition [ the frequency operating condition 
at mixer 64, 66; the intermediate frequency operating condition for the notch filter 62]. 
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Nicholls & Darabi fail to teach a base band operating condition. 
Forrester teaches these features [ the direct conversion to baseband in paragraph 0036, 
Fig. 3; the DSP adjusting the base band gain of 334A based on the high, error rate, 
paragraph 0046, 0051], in order to reduce the interference [paragraph 0050]. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Nicholls & Darabi with Forrester's gain of the baseband AGC amplifier 334A, 
in order to reduce the high error rate. 

For claim 9, Nicholls teaches the wireless receiver circuit [Fig. 1], 

wherein in response to the interference blocker signal detected by the second receiver 
[ the detected narrow band interference at output of 48] and the interference blocker data 
provided to the multi-receiver control[50] and interference detection logic [46-48] by the 
second receiver, the multi-receiver control and interference detection logic provides a 
mitigation control signal to the first receiver to select at least one operating condition of the 
first receiver [ the microcontroller 50 adjusts the frequency of PLL18, operating condition, to 
remove the narrow band interference by notch filter 62]. 

Nicholls & Darabi fail to teach the such that the selected at least one operating condition 
of the first receiver results in lower power consumption for the first receiver than a non- 
selected operating condition of the first receiver. 

Forrester teaches these features [ the selecting at least one operating condition with 
reduced current to mixers 330A, if the monitored interference signals are no longer 
generating, to reduce the power consumption, paragraph 0050]. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify 
Nicholls & Darabi with Forrester's reducing current to mixer 330A, in order to reduce the 
power consumption. 
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Claims Objection 

4. Claims 4-5, 7 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The cited prior arts fail to teach the first receiver data corresponding to a signal quality 
metric associated with the wireless signal wherein if the signal gualitv metrics detected by 
the first receiver exceeds a threshold , for the interference blocker search with the second 
receiver [claim 4]; the portion of the freouencv band is eliminated as including the 
interference blocker signal if the detected signal level is below a threshold level and the 
portion of the frequency band includes the interference signal if the detected signal level 
above threshold level [claims 5, 14]; the wherein if the second receiver ceases to detect the 
interference blocker signal, the multi-receiver control & interference detection logic is 
operative to provide a corresponding mitigation control signal to the first receiver to remove 
the adjustment of the at least one operation condition of the first receiver [claim 7]; the first 
receiver provides first receiver data to the multi-receiver control & interference detection 
. logic , for the search with second modulation mode receiver [claims 12, 13]; the first 
transmitter, the second transmitter, to provide first transmitter data including at least one of 
the channel, power level data, and frequency data to the multi-receiver control & 
interference detection logic [claim 151. 

The cited prior arts are Darabi (US 6,961,552 B2), Ferrester (US 2003/0198,306 A1), 
Jagger et al. (US 6,807,405 B1), Haub et al. (US 6,944,427 B2), Bradley et al. (US 
6,804,501 B1), Takada (US 2002/0155,812 A1), Brickey et al. (US 4,739,518), Ueno (US 
4,907,293), Iwakiri (US 6,795,488 B1), Madhow et al. (US 6,175,587 B1), Cantwell et al. 
(US 5,410,750), Rauhala (US 2003/0045,243 A1), Marah et al. (US 2004/0043,733 A1). 
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Allowable Subject Matter 

5. The following is an examiner's statement of reasons for allowance: 

Claims 1 1-25 are allowable over the prior art of record. The prior arts fail to teach the 
allowable features, singly, particularly, or in combination, for the features, 

an amplifie r operative to receive a f irst modulation mode wireless signal, an 
interference product signal and an interference blocker signal: a f irst modulation mode 
receiver operatively coupled to the amplifie r to receive the first modulation mode 
wireless signal and the interference product signal: a second modulation mode receiver 
operatively coupled to the amplifier to detect the interference blocker signal [independent 
claim 11]; 

the prior arts fail to teach the features for the if the first receive detects a gualitv metric 
associated with the received wireless signal that exceeds a threshold, associated with the 
method for reducing signal interference in a wireless receiver circuit, the method comprising 
the steps of receiving a wireless signal and an interference product signal by a first receiver; 
simultaneously controlling a second receiver to detect an interference blocker signal while 
the first receiver receives at least portions of the wireless signal and the interference product 
signal; and adjusting at least one operating condition of the first receiver to reduce the 
interference product signal received by the first receiver, based on the second receiver 
detecting the interference blocker signal independent claim 16]; 

a memory containing instruction executable by one or more processing devices that 
causes the one or more processing device to receive a wireless signal and an interference 
product signal by a first receiver; simultaneously control a second receiver to detect an 
interference blocker while the first receiver receives at least portions of the wireless signal 
and the interference product signal, if the gualitv metric associated with the received 
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wireless signal exceeds a threshold , adjust at least one operating condition of the first 
receiver to reduce the interference product signal received by the first receiver based on the 
second receiver detecting the interference blocker signal [independent claim 24]. 

The dependent claims are also allowable due to their dependency upon the independent 
claims and the having additional claimed features. 

The closest prior art Nicholls (US 2004/0062,216 A1) teaches the first receiver [16, 20, 
14 in Fig. 1], the second receiver mixer 32, 34 to 46, 48] to detect interference [paragraph 
0018], the microprocessor 50 adjusts the PLL 18 such that the notch filter 62 removed the 
narrow band interference signal [paragraph 0043-0044, abstract], but fails to teach if the first 
receive detects a quality metric associated with the received wireless signal that exceeds a 
threshold. 

Darabi (US 6,961,552 B2) teaches the logic 328 [Fig. 3] controlling the gian of LNA to 
reduce the intermodulation interference, based on the detected rssi for desired signal at 
324, the detected rssi for the desired & the interference signal at 320 [abstract, col. 1 1 , line 
8-36, Fig. 5-6], but fails to teach if the first receive detects a quality metric associated with 
the received wireless signal that exceeds a threshold. 

Other prior arts in below has been considered, but they fail to teach the above allowable 
features. 

Ferrester (US 2003/0198,306 A1) teaches the BER associated with the interference, the 
adjusting current to reduce the power consumption [paragraph 0050], the error rate is above 
the threshold, then, reducing the gain of rf amplifier [0057]. 

Jagger et al. (US 6,807,405 B1) teaches the first receiver having two mixers connected 
to VCO 41 with a notch filer in between two mixers [Fig. 5], the interferer search receiver 57 
detects the narrow band interferer & providing rssi of interferer 53 to comparator 52, in order 
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to steer the interferer through the notch filter, to remove the interferer in the first receiver 
[abstract, col. 6, line 36 to col. 7, line 27], but fails to teach if the first rec eive detects a 
quality metric associated with the received wireless signal that exceeds a threshold. 

Other references are considered but also fail to teach the above allowable features. 
They are Haub et al. (US 6,944,427 B2), Bradley et al. (US 6,804,501 B1), Takada (US 
2002/0155,812 A1), Brickey et al. (US 4,739,518), Ueno (US 4,907,293), Iwakiri (US 
6,795,488 B1), Madhow et al. (US 6,175,587 B1), Cantwell et al. (US 5,410,750), Rauhala 
(US 2003/0045,243 A1), Marah et al. (US 2004/0043,733 A1). 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled "Comments on Statement of 
Reasons for Allowance." 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

A. US 6,944,427 B2, Haub, applicant, assignee Motorola, discloses the reduced cross 
modulation operatio of a multimode communication device [Fig. 3, abstract], having two 
receiving path with receivers 326 & 324. 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Charles Chow whose telephone number is (571) 272-7889. The 
examiner can normally be reached on 8:00am-5:30pm. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Edward Urban can be reached on 
(571) 272-7899. The fax phone number for the organization where this application or 



Application/Control Number: 10/679,078 



Page 12 



Art Unit: 2618 

proceeding is assigned is (571) 273-8300. Information regarding the status of an application 
may be obtained from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Charles Chow Cv<t. 
July 20, 2006. 
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SUPERVISORY PATENT EXAMINER 
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